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1.	  	  Characteristics	  of	  Small	  Island	  Developing	  States	  
	  
The	  Small	  Island	  Developing	  States	  (SIDS)	  are	  a	  group	  of	  countries1	  that	  share	  a	  number	  of	  
characteristics	  beyond	  the	  fact	  that	  they	  are	  islands	  with	  a	  limited	  land	  mass.	  While	  quite	  
diverse	  in	  terms	  of	  development	  metrics	  such	  as	  per	  capital	  gross	  domestic	  product	  or	  the	  
human	  development	  index,	  they	  are	  uniformly	  vulnerable	  both	  to	  macroeconomic	  shocks	  and	  to	  
the	  effects	  of	  environmental	  change.	  Economically,	  SIDS	  are	  extremely	  open.	  They	  are	  
dependent	  upon	  a	  handful	  of	  productive	  export	  sectors,	  and	  have	  a	  high	  marginal	  propensity	  to	  
import.	  Environmentally,	  they	  have	  been	  shown	  to	  be	  increasingly	  vulnerable	  to	  extreme	  
events.	  Over	  the	  last	  four	  decades,	  for	  example,	  SIDS	  have	  been	  more	  and	  more	  severely	  
affected	  by	  natural	  disasters,	  whether	  measured	  in	  terms	  of	  the	  number	  of	  people	  affected	  or	  
real	  damage	  costs.	  Six	  SIDS—Samoa,	  Saint	  Lucia,	  Grenada,	  Vanuatu,	  Tonga	  and	  Maldives—head	  
the	  list	  of	  countries	  ranked	  by	  the	  size	  of	  damage	  costs	  relative	  to	  net	  capital	  formation	  (United	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  American	  Samoa,	  Anguilla,	  Antigua	  and	  Barbuda,	  Aruba,	  Bahamas,	  Barbados,	  Belize,	  British	  Virgin	  
Islands,	  Cape	  Verde,	  Commonwealth	  of	  Northern	  Marianas,	  Comoros,	  Cook	  Islands,	  Cuba,	  Dominica,	  
Dominican	  Republic,	  Federated	  States	  of	  Micronesia,	  Fiji,	  French	  Polynesia,	  Grenada,	  Guam,	  Guinea-­‐
Bissau,	  Guyana,	  Haiti,	  Jamaica,	  Kiribati,	  Maldives,	  Marshall	  Islands,	  Mauritius,	  Montserrat,	  Nauru,	  
Netherlands	  Antilles,	  New	  Caledonia,	  Niue,	  Palau,	  Papua	  New	  Guinea,	  Puerto	  Rico,	  Samoa,	  São	  Tomé	  and	  
Principe,	  Seychelles,	  Singapore,	  Solomon	  Islands	  ,	  St.	  Kitts	  and	  Nevis,	  St.	  Lucia,	  St.	  Vincent	  and	  the	  
Grenadines,	  Suriname,	  East-­‐Timor,	  Tonga,	  Trinidad	  and	  Tobago,	  Tuvalu,	  U.S.	  Virgin	  Islands,	  Vanuatu.	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Nations	  Department	  of	  Economic	  and	  Social	  Affairs,	  2010).	  A	  number	  of	  SIDS	  are	  especially	  
vulnerable	  to	  the	  effects	  of	  climate	  change.	  Those	  with	  a	  significant	  share	  of	  their	  population	  in	  
coastal	  areas	  less	  than	  10	  meters	  above	  sea	  level,	  for	  example,	  are	  directly	  threatened	  by	  sea-­‐
level	  rise	  and	  storm	  surges.	  Indeed,	  under	  a	  number	  of	  climate	  change	  scenarios	  several	  states	  
(e.g.	  Kiribati,	  Maldives,	  Marshall	  Islands	  and	  Tuvalu)	  are	  likely	  to	  become	  uninhabitable	  (IPCC,	  
2007).	  	  
	  
Small	  Island	  Developing	  States	  are	  also	  vulnerable	  to	  changes	  in	  the	  resources	  that	  support	  the	  
main	  economic	  activities—tourism	  and	  fisheries	  (Dhoray	  &	  Teelucksingh,	  2007;	  Ghermandi	  et	  
al.,	  2011).	  These	  industries	  depend	  upon	  the	  exploitation	  of	  coastal	  and	  marine	  resources,	  both	  
within	  territorial	  waters	  and	  in	  the	  Exclusive	  Economic	  Zones	  (EEZs).	  On	  average,	  international	  
tourism	  receipts	  account	  for	  more	  than	  50	  per	  cent	  of	  the	  total	  value	  of	  exports	  in	  SIDS,	  and	  
almost	  75	  per	  cent	  in	  the	  case	  of	  the	  Maldives	  (World	  Bank,	  2013).	  Because	  most	  island	  tourism	  
is	  based	  on	  coastal	  resources,	  it	  is	  highly	  vulnerable	  to	  the	  effects	  of	  climate	  change.	  The	  IPCC	  
conjectures	  that	  coral	  reefs	  will	  be	  adversely	  affected	  by	  changes	  in	  surface	  temperature,	  sea	  
levels,	  turbidity,	  nutrient	  loading,	  and	  the	  effects	  of	  higher	  carbon	  dioxide	  concentrations	  on	  
ocean	  chemistry.	  	  At	  the	  same	  time	  sea-­‐level	  rise	  and	  increased	  sea	  water	  temperatures	  are	  
expected	  to	  accelerate	  beach	  erosion	  (IPCC,	  2007).	  Coastal	  resources	  are	  also	  threatened	  by	  
land	  use,	  marine	  pollution,	  over-­‐exploitation	  and	  destructive	  fishing,	  and	  by	  shore-­‐derived	  
sediment	  and	  nutrients	  (Hughes	  et	  al.,	  2003).	  The	  volume	  and	  pattern	  of	  tourism	  itself	  is	  also	  a	  
direct	  threat,	  long	  implicated	  in	  the	  deterioration	  of	  the	  very	  ecosystems	  upon	  which	  tourism	  
depends	  (Hawkins	  &	  Roberts,	  1994).	  	  
	  
Fisheries	  in	  SIDS	  have	  similar	  importance	  for	  the	  economy,	  are	  similarly	  vulnerable	  to	  the	  effects	  
of	  environmental	  change,	  and	  are	  similarly	  affected	  by	  the	  level	  and	  pattern	  of	  fishing	  activity.	  
Fisheries,	  in	  particular	  artisanal	  fisheries,	  are	  important	  sources	  of	  employment,	  income	  and	  
livelihoods,	  and	  export	  earnings	  in	  many	  SIDS	  (Dhoray	  and	  Teelucksingh	  2007).	  In	  fact,	  in	  a	  
number	  of	  Pacific	  island	  states	  fisheries	  makes	  a	  greater	  contribution	  to	  these	  things	  than	  
tourism.	  Like	  tourism,	  fisheries	  are	  similarly	  impacted	  by	  changes	  in	  climatic	  conditions,	  and	  are	  
similarly	  susceptible	  to	  the	  effects	  of	  excess	  pressure	  on	  the	  resource.	  Illegal,	  unreported	  and	  
unregulated	  fishing,	  harmful	  fishing	  methods,	  and	  overfishing	  are	  reported	  to	  be	  severely	  
depleting	  fish	  stocks	  in	  many	  SIDS	  (United	  Nations	  Department	  of	  Economic	  and	  Social	  Affairs,	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2010).	  While	  much	  of	  the	  debate	  about	  the	  state	  of	  global	  fisheries	  in	  recent	  years	  has	  hinged	  
on	  the	  effectiveness	  of	  management	  regimes	  inside	  and	  outside	  the	  EEZs	  (Worm	  et	  al.,	  2007;	  
Costello	  et	  al.,	  2008;	  Worm	  et	  al.,	  2009),	  many	  SIDS	  have	  chronic	  difficulty	  in	  regulating	  fisheries	  
of	  all	  kinds.	  	  	  Artisanal	  fisheries	  have	  a	  critical	  role	  in	  supplying	  animal	  protein	  in	  many	  SIDS,	  but	  
they	  have	  also	  been	  shown	  to	  have	  negative	  impacts	  on	  both	  fishery	  and	  tourism	  resources.	  	  A	  
study	  of	  six	  Caribbean	  islands	  in	  which	  artisanal	  fishing	  pressure	  on	  reef	  fisheries	  varied	  
significantly,	  for	  example,	  showed	  that	  artisanal	  fishing	  pressure	  systematically	  reduced	  
biomass,	  decreased	  larger	  bodied	  fish	  within	  families,	  compromised	  coral	  cover	  and	  complexity,	  
and	  increased	  algal	  cover	  (Hawkins	  &	  Roberts,	  2004).	  
	  
It	  follows	  that	  SIDS	  economies	  are	  structurally	  dependent	  on	  the	  biodiversity	  that	  supports	  both	  
tourism	  and	  fisheries.	  This	  makes	  them	  susceptible	  to	  the	  impact	  these	  and	  other	  industries	  
have	  on	  biodiversity.	  The	  isolation	  and	  size	  of	  SIDS	  mean	  that	  an	  unusually	  high	  proportion	  of	  
the	  species	  found	  in	  there	  are	  endemic.	  Indeed,	  four	  groups	  of	  islands	  are	  among	  the	  
biodiversity	  hotspots	  originally	  identified	  by	  Myers:	  	  the	  Caribbean	  Islands;	  Madagascar	  and	  the	  
Indian	  Ocean	  Islands;	  Polynesia	  and	  Micronesia,	  and	  the	  East	  Melanesian	  Islands	  (Myers,	  2000).	  	  
Island	  species	  are	  vulnerable	  to	  the	  effects	  of	  species	  introductions	  both	  because	  they	  lack	  the	  
competitors	  and	  predators	  that	  control	  introduced	  species	  in	  their	  home	  range,	  and	  because	  
they	  often	  have	  vacant	  ecological	  niches	  due	  to	  their	  distance	  from	  colonizing	  populations	  
(MacArthur	  &	  Wilson,	  1967).	  	  
	  
In	  this	  special	  section	  we	  have	  assembled	  a	  set	  of	  papers	  that	  addresses	  the	  risks	  in	  the	  
industries	  that	  dominate	  most	  SIDS	  economies:	  fisheries	  and	  tourism.	  The	  first	  two	  papers	  
address	  the	  demand	  for	  the	  biodiversity	  that	  underpins	  island	  tourism	  (Mwebaze	  &	  Macleod,	  
2013;	  Teelucksingh	  &	  Watson,	  2013).	  The	  third	  considers	  the	  incentives	  that	  lead	  to	  overfishing	  
in	  SIDS	  EEZs	  (Sumaila	  et	  al.,	  2013),	  and	  the	  last	  reports	  three	  case	  studies	  of	  mechanisms	  
currently	  in	  use	  to	  develop	  conservation	  incentives	  (Niesten	  et	  al.,	  2013).	  	  In	  what	  follows	  we	  
first	  set	  the	  arguments	  developed	  in	  these	  papers	  in	  context,	  identifying	  the	  features	  of	  each	  
problem	  that	  are	  peculiar	  to	  SIDS.	  We	  then	  consider	  how	  the	  issues	  are	  related,	  and	  draw	  out	  
the	  implications	  of	  the	  results	  reported	  in	  the	  papers	  for	  the	  integrated	  management	  of	  SIDS	  
ecosystems	  as	  multi-­‐use	  resources.	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2.	  	  The	  demand	  for	  biodiversity	  
	  
The	  demand	  for	  natural	  resources—biotic	  or	  abiotic—derives	  from	  the	  demand	  for	  the	  goods	  
and	  services	  produced	  using	  those	  resources.	  	  Specifically,	  the	  marginal	  value	  of	  a	  natural	  
resource	  in	  use	  is	  the	  value	  of	  the	  final	  good	  or	  service	  multiplied	  by	  the	  marginal	  impact	  of	  the	  
resource	  on	  the	  production	  of	  that	  good	  or	  service.	  Where	  the	  resource	  in	  question	  is	  an	  
ecosystem—a	  community	  of	  species—the	  marginal	  physical	  product	  of	  the	  system	  along	  some	  
axis	  may	  involve	  a	  number	  of	  interacting	  effects.	  A	  change	  in	  nutrient	  loading,	  for	  example,	  may	  
affect	  the	  production	  of	  a	  valued	  good	  or	  service	  via	  interactions	  between	  species	  that	  are	  both	  
positive	  (e.g.	  mutualistic	  and	  symbiotic)	  and	  negative	  (e.g.	  predator-­‐prey	  or	  competitive).	  	  If	  an	  
ecosystem	  is	  exploited	  as	  a	  fishery,	  say,	  an	  increase	  in	  nutrient	  loading	  is	  a	  benefit	  if	  the	  net	  
effect	  of	  such	  interactions	  is	  an	  increase	  in	  the	  abundance	  of	  harvested	  species,	  and	  a	  cost	  if	  it	  is	  
the	  reverse.	  	  	  On	  the	  other	  hand,	  if	  the	  ecosystem	  service	  is	  biodiversity-­‐based	  tourism,	  then	  an	  
increase	  in	  nutrient	  loading	  is	  a	  benefit	  only	  if	  its	  net	  effect	  is	  to	  enhance	  species	  richness.	  	  
Where	  an	  ecosystem	  is	  exploited	  for	  different	  things,	  then	  the	  value	  of	  a	  marginal	  change	  in	  the	  
system	  along	  some	  axis	  depends	  on	  the	  net	  effect	  of	  the	  changes	  it	  induces	  on	  all	  services	  
yielded	  by	  the	  system,	  and	  the	  relative	  value	  of	  those	  services.	  It	  follows	  that	  the	  measure	  of	  
ecosystem	  ‘outputs’	  used	  will	  depend	  upon—and	  be	  specific	  to—the	  ecosystem	  service	  of	  
interest.	  	  
	  
The	  first	  paper	  in	  this	  special	  section	  (Teelucksingh	  &	  Watson,	  2013),	  starts	  from	  the	  proposition	  
that	  biodiversity	  change	  affects	  human	  wellbeing	  through	  the	  effect	  it	  has	  on	  the	  flow	  of	  
ecosystem	  services,	  of	  which	  tourism	  may	  be	  the	  most	  important	  in	  SIDS.	  Following	  recent	  work	  
on	  the	  effect	  of	  biodiversity	  on	  tourism	  demand	  in	  Ireland	  (Loureiro	  et	  al.,	  2012),	  and	  worldwide	  
(Ghermandi	  &	  Nunes,	  2013),	  Teelucksingh	  and	  Watson	  (2013)	  estimate	  a	  demand	  function	  for	  
tourism	  that	  includes	  a	  number	  of	  biodiversity-­‐related	  country	  characteristics	  among	  the	  more	  
traditionally	  used	  independent	  variables.	  Specifically,	  it	  includes	  measures	  of	  both	  marine	  and	  
terrestrial	  protected	  areas,	  along	  with	  the	  number	  of	  ‘key	  biodiversity	  sites’	  in	  the	  destination	  
country.	  The	  measure	  of	  protected	  areas	  is	  the	  proportion	  of	  territorial	  waters	  or	  land	  area	  
protected,	  and	  the	  measure	  of	  biodiversity	  sites	  is	  a	  simple	  count.	  The	  proportion	  of	  territorial	  
waters	  or	  land	  area	  protected	  is	  an	  indicator	  of	  national	  commitment	  to	  conserve	  ecosystems	  
rather	  than	  a	  measure	  of	  the	  biodiversity	  in	  those	  systems,	  but	  it	  is	  reasonable	  to	  assume	  that	  it	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is	  among	  the	  indicators	  that	  potential	  tourists	  would	  consider	  in	  distinguishing	  between	  
alternative	  destinations.	  	  	  
	  
Teelucksingh	  and	  Watson	  (2013)	  find	  all	  biodiversity-­‐related	  variables	  to	  have	  a	  positive	  impact	  
on	  tourist	  arrivals,	  and	  to	  be	  both	  individually	  and	  jointly	  significant.	  Their	  interpretation	  of	  the	  
results	  reflects	  the	  choice	  of	  measures.	  	  They	  argue	  that	  their	  results	  show	  that	  policies	  aimed	  at	  
biodiversity	  conservation	  positively	  impact	  tourism	  arrivals.	  They	  find,	  for	  instance,	  that	  a	  1	  per	  
cent	  reduction	  in	  marine	  protected	  areas,	  terrestrial	  protected	  areas,	  and	  key	  biodiversity	  sites	  
will	  result	  in	  a	  decline	  in	  tourist	  arrivals	  of,	  respectively	  5.6,	  2.5	  and	  8.6	  per	  cent.	  It	  is	  worth	  
keeping	  in	  mind,	  though,	  that	  a	  measure	  such	  as	  the	  proportion	  of	  territorial	  lands	  and	  waters	  
under	  protection	  is	  not	  a	  measure	  of	  the	  quality	  of	  the	  protected	  areas,	  and	  the	  fact	  that	  tourist	  
arrivals	  are	  increasing	  in	  the	  proportion	  of	  territorial	  lands	  and	  waters	  under	  protection	  points	  
to	  another	  potential	  issue	  with	  tourism	  in	  SIDS.	  After	  some	  point,	  the	  congestion	  of	  tourist	  sites	  
both	  reduces	  their	  appeal	  and,	  potentially,	  negatively	  impacts	  the	  ecology	  of	  the	  site.	  
	  
That	  is	  the	  problem	  addressed	  by	  the	  second	  paper	  in	  the	  special	  section	  (Mwebaze	  &	  Macleod,	  
2013).	  	  The	  paper	  focuses	  on	  an	  island	  in	  the	  Indian	  Ocean	  that	  is	  especially	  dependent	  on	  both	  
tourism	  and	  fisheries:	  	  the	  Seychelles.	  Together	  the	  two	  sectors	  directly	  account	  for	  34	  per	  cent	  
of	  GDP,	  37	  per	  cent	  of	  employment,	  and	  close	  to	  100	  per	  cent	  of	  exports.	  While	  conservation	  of	  
the	  natural	  resource	  base	  has	  high	  priority—some	  46	  per	  cent	  of	  territorial	  land	  and	  waters	  are	  
under	  protection,	  the	  quality	  of	  protected	  areas	  is	  under	  stress,	  and	  has	  been	  declining	  in	  recent	  
years.	  Using	  the	  travel	  cost	  method,	  Mwebaze	  and	  Macleod	  (2013)	  estimate	  tourist	  willingness	  
to	  pay	  to	  access	  either	  single	  or	  multiple	  marine	  protected	  areas	  in	  their	  current	  condition.	  Since	  
the	  quality	  of	  different	  sites	  was	  not	  recorded	  they	  were	  unable	  to	  obtain	  estimates	  of	  
willingness	  to	  pay	  for	  quality	  per	  se.	  	  However,	  using	  existing	  estimates	  of	  the	  cost	  of	  enhancing	  
environmental	  quality	  in	  marine	  protected	  areas	  (Cesar	  et	  al.,	  2004),	  Mwebaze	  and	  Macleod	  
(2013)	  conclude	  that	  international	  willingness	  to	  pay	  is	  at	  least	  consistent	  with	  policies	  to	  
enhance	  the	  quality	  of	  MPAs.	  They	  also	  conclude	  that	  the	  consumer	  surplus	  attaching	  to	  both	  
single	  and	  multiple	  site	  visits	  is	  such	  that	  there	  is	  considerable	  scope	  for	  the	  government	  of	  the	  
Seychelles	  to	  capture	  more	  of	  the	  value	  of	  marine	  protected	  areas	  to	  tourists.	  	  They	  note,	  for	  
example,	  that	  the	  consumer	  surplus	  for	  multiple	  site	  visitors	  is	  more	  than	  ten	  times	  the	  average	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park	  entrance	  fee.	  They	  also	  note	  that	  the	  price	  elasticity	  of	  demand	  for	  park	  access	  is	  extremely	  
low.	  	  
	  
The	  third	  paper	  considers	  the	  other	  significant	  industry	  in	  SIDS:	  fisheries	  (Sumaila	  et	  al.,	  2013).	  	  
It	  addresses	  one	  of	  the	  drivers	  behind	  the	  depletion	  of	  fish	  stocks.	  The	  overexploitation	  of	  
fisheries	  is	  one	  of	  the	  most	  well-­‐studied	  and	  best-­‐understood	  problems	  in	  the	  economics	  of	  
natural	  resources.	  The	  effects	  of	  open	  access	  to	  common	  pool	  resources	  on	  harvest	  rates	  has	  
been	  understood	  since	  the	  1950s	  (Gordon,	  1954;	  Gordon,	  1967),	  and	  the	  impact	  of	  subsidies	  on	  
capitalization	  in	  the	  global	  fishing	  industry	  is	  a	  well-­‐studied	  problem	  (Pauly	  et	  al.,	  2002;	  Sumaila	  
et	  al.,	  2010).	  	  The	  specifics	  of	  the	  problem	  in	  SIDS	  have	  not,	  however,	  been	  previously	  
addressed.	  	  	  
	  
In	  this	  paper,	  Sumaila	  et	  al	  use	  estimates	  of	  ‘catch	  loss’	  from	  Srinivasan	  et	  al.	  (2010)	  and	  
Srinivasan	  et	  al.	  (2012).	  	  This	  is	  defined	  as	  the	  difference	  between	  current	  catch	  and	  the	  
maximum	  sustainable	  yield	  of	  a	  fish	  stock,	  if	  the	  maximum	  sustainable	  yield	  has	  already	  been	  
reached	  in	  historic	  catch	  data.	  By	  this	  measure,	  around	  60	  per	  cent	  of	  fish	  stocks	  in	  SIDS	  are	  
currently	  overfished,	  the	  proportion	  varying	  between	  72	  per	  cent	  in	  Africa	  and	  51	  per	  cent	  in	  
Latin	  America	  and	  the	  Caribbean.	  The	  associated	  catch	  losses	  relative	  to	  maximum	  sustainable	  
yield	  are	  48	  per	  cent,	  on	  average,	  ranging	  from	  59	  per	  cent	  in	  Oceania	  to	  25	  per	  cent	  in	  Asia.	  
They	  then	  regress	  catch	  losses	  in	  SIDS	  against	  a	  set	  of	  independent	  variables	  that	  include	  three	  
different	  types	  of	  subsidies:	  on	  fishery	  management	  and	  research;	  on	  fishery	  capital	  equipment	  
and	  infrastructure;	  and	  on	  buyback	  or	  decommissioning	  programs.	  	  They	  find	  that	  the	  extent	  of	  
catch	  loss	  is	  positively	  correlated	  with	  total	  subsidies	  in	  the	  fishing	  industry,	  and	  in	  particular	  
with	  subsidies	  on	  capital	  assets	  or	  infrastructure	  (Sumaila	  et	  al.,	  2013).	  	  
	  
There	  are	  two	  things	  that	  differentiate	  the	  problem	  in	  SIDS	  from	  the	  problem	  elsewhere.	  	  The	  
first	  is	  its	  extent.	  	  If	  the	  data	  are	  correct,	  SIDS	  have	  more	  than	  double	  the	  proportion	  of	  
overfished	  stocks	  as	  the	  rest	  of	  the	  world,	  and	  more	  than	  double	  the	  catch	  loss.	  Given	  the	  
importance	  of	  fish	  protein	  in	  the	  diet	  of	  local	  communities,	  and	  the	  importance	  of	  the	  fishing	  
industry	  for	  output,	  employment	  and	  exports,	  catch	  losses	  on	  this	  order	  of	  magnitude	  must	  
have	  significant	  implications	  for	  wellbeing.	  	  The	  second	  thing	  that	  makes	  overfishing	  especially	  
problematic	  in	  SIDS	  is	  the	  interaction	  between	  fishing	  and	  tourism.	  	  Sumaila	  et	  al	  do	  not	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investigate	  this,	  but	  they	  note	  that	  overfishing	  can	  adversely	  affect	  other	  services	  delivered	  by	  
the	  same	  ecosystem,	  such	  as	  recreation	  and	  tourism.	  In	  fact,	  there	  is	  considerable	  evidence	  that	  
fishing	  pressure	  in	  in-­‐shore	  fisheries	  is	  currently	  having	  strongly	  negative	  effects	  on	  the	  coral	  
reefs	  that	  also	  support	  tourism	  in	  the	  Caribbean	  (Hawkins	  &	  Roberts,	  2004).	  
	  
The	  final	  paper	  in	  the	  special	  section	  makes	  the	  connection	  between	  fisheries	  and	  tourism	  even	  
more	  explicit.	  Niesten	  et	  al.	  (2013)	  investigate	  the	  options	  for	  developing	  conservation	  
incentives	  in	  SIDS,	  especially	  where	  local	  ecosystems	  have	  been	  adversely	  affected	  by	  
overfishing.	  Given	  recent	  attention	  to	  the	  potential	  for	  systems	  of	  payments	  for	  ecosystem	  
services	  to	  encourage	  private	  provision	  of	  environmental	  public	  goods	  (Ferraro	  &	  Kiss,	  2007;	  
Wunder	  &	  Wertz-­‐Kanounnikoff,	  2009;	  Pattanayak	  et	  al.,	  2010),	  this	  is	  an	  especially	  interesting	  
topic.	  	  The	  paper	  illustrates	  a	  sub-­‐set	  of	  the	  available	  policy	  options	  by	  reporting	  three	  cases	  
studies:	  Phoenix	  Islands	  Protected	  Area	  fisheries	  license	  revenue	  offset	  (Kiribati);	  the	  Navini	  
Island	  Resort	  lease	  (Fiji);	  and	  the	  Pohnpei	  Island	  sponge	  and	  coral	  farming	  project	  (Federated	  
States	  of	  Micronesia).	  	  	  
	  
The	  first	  combines	  the	  establishment	  of	  a	  marine	  protected	  area	  with	  the	  development	  of	  
financial	  mechanism	  to	  compensate	  the	  government	  of	  Kiribati	  for	  the	  fisheries	  license	  revenue	  
foregone	  by	  excluding	  commercial	  harvesting	  from	  at	  least	  some	  of	  the	  Phoenix	  Islands	  EEZ.	  The	  
mechanism	  exploits	  international	  willingness	  to	  pay	  for	  marine	  biodiversity	  conservation.	  It	  
centers	  on	  the	  establishment	  of	  a	  fund	  operated	  by	  an	  independent	  trust,	  along	  with	  a	  
conservation	  agreement	  with	  the	  government	  of	  Kiribati.	  The	  second	  protects	  the	  sea	  area	  
exploited	  by	  a	  tourist	  resort	  in	  Fiji	  through	  the	  establishment	  of	  a	  managed	  marine	  area,	  the	  
Navini	  Island	  managed	  marine	  area,	  as	  a	  partnership	  between	  the	  Navini	  Island	  Resort	  and	  the	  
Tui	  Lawa	  chiefly	  clan.	  The	  arrangement	  protects	  the	  reefs	  surrounding	  Navini	  Island	  in	  exchange	  
for	  payments	  to	  compensate	  members	  of	  the	  clan	  for	  the	  forgone	  benefits	  of	  fishing	  activities.	  
The	  third	  case	  involves	  the	  establishment	  of	  sponge	  farms	  within	  marine	  protected	  areas	  
around	  Pohnpei	  Island	  in	  Melanesia.	  While	  the	  motivation	  for	  the	  initiative	  was	  to	  establish	  
alternative	  sources	  of	  revenue	  for	  fishing	  communities	  in	  the	  region,	  it	  has	  instead	  created	  an	  
additional	  source	  of	  revenue	  that	  is	  regarded	  as	  complementing,	  rather	  than	  substituting	  for	  
fishing	  revenue.	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Each	  of	  the	  three	  cases	  shows	  the	  need	  to	  compensate	  resource	  users	  for	  the	  opportunity	  cost	  
of	  conservation,	  and	  specifically	  the	  need	  to	  offset	  future	  income	  losses	  resulting	  from	  a	  change	  
of	  resource	  use.	  They	  note	  that	  whereas	  buyouts	  can	  provide	  an	  upfront	  incentive	  to	  stop	  some	  
activity,	  conservation	  agreements	  are	  needed	  beyond	  that	  to	  provide	  a	  flow	  of	  benefits	  
sufficient	  to	  compensate	  for	  forgone	  future	  income.	  The	  point	  is	  well	  made.	  The	  diversity	  of	  
species	  that	  are	  exploited	  in	  SIDS	  have	  historically	  yielded	  not	  one	  but	  many	  services.	  	  As	  the	  
relative	  value	  of	  different	  services	  has	  changed	  over	  time	  so	  have	  the	  activities	  of	  the	  people	  
with	  rights	  of	  access	  to	  the	  resources.	  	  The	  current	  tensions	  between	  alternative	  uses	  of	  
environmental	  resources	  in	  SIDS	  reflect	  changes	  in	  the	  relative	  value	  of	  resources	  resulting	  from	  
integration	  of	  SIDS	  into	  the	  global	  economy.	  	  The	  papers	  in	  this	  special	  issue	  all	  address	  the	  
problem	  in	  two	  parts.	  The	  first	  is	  the	  growth	  in	  international	  demand	  for	  biodiversity	  in	  SIDS	  for	  
recreation,	  tourism,	  science	  and	  conservation.	  This	  reflects	  growth	  in	  the	  values	  that	  drive	  
international	  conservation:	  the	  option	  and	  quasi	  option	  values	  that	  motivate	  scientific	  inquiry,	  
biological	  prospecting,	  pharmaceuticals	  development	  and	  so	  on;	  the	  spiritual	  and	  moral	  values	  
that	  drive	  conservation	  and	  stewardship;	  and	  the	  aesthetic	  and	  recreational	  values	  that	  drive	  
biodiversity-­‐based	  tourism.	  The	  second	  is	  the	  evolving	  nature	  of	  access	  and	  use	  rights	  to	  the	  
natural	  resources	  of	  SIDS.	  	  Negotiating	  the	  tradeoffs	  between	  alternative	  uses	  of	  SIDS	  resources	  
has	  required	  the	  development	  of	  new	  access	  and	  use	  rights.	  
	  
3.	  	  Access	  and	  use	  rights	  to	  biodiversity	  in	  SIDS	  
	  
The	  generic	  problem	  to	  be	  addressed	  in	  the	  SIDS	  is	  the	  management	  of	  multiple	  use	  resources	  in	  
the	  public	  domain.	  Open	  access	  to	  common	  pool	  resources	  has	  long	  been	  recognized	  to	  lead	  to	  
their	  overexploitation,	  and	  fisheries	  have	  long	  been	  recognized	  to	  be	  especially	  vulnerable.	  
Indeed,	  most	  of	  the	  classic	  examples	  of	  the	  overexploitation	  of	  open	  access	  common	  pool	  
resources	  stem	  from	  wild	  capture	  freshwater	  and	  marine	  fisheries,	  and	  this	  is	  still	  recognized	  to	  
be	  the	  most	  worrying	  feature	  of	  marine	  fisheries	  beyond	  national	  jurisdiction	  (Worm	  et	  al.,	  
2007).	  Of	  course,	  there	  is	  nothing	  inevitable	  about	  the	  overexploitation	  of	  common	  pool	  
resources,	  and	  much	  has	  been	  done	  to	  document	  the	  various	  ways	  in	  which	  access	  to	  such	  
resources	  is	  regulated	  (Ostrom,	  1990;	  Brousseau	  et	  al.,	  2012).	  National	  regulation	  of	  fisheries	  
has	  certainly	  provided	  some	  relief	  within	  territorial	  waters	  and	  EEZs	  (Costello	  et	  al.,	  2008).	  	  
However,	  the	  persistence	  of	  subsidies	  on	  capital	  assets	  referred	  to	  by	  (Sumaila	  et	  al.,	  2013),	  has	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compromised	  the	  effectiveness	  of	  fishery	  regulation	  in	  territorial	  waters	  and	  EEZs.	  Where	  the	  
same	  open	  or	  weakly	  regulated	  resource	  is	  exploited	  for	  multiple	  services,	  the	  problem	  is	  
magnified.	  In	  such	  cases,	  interactive	  effects	  between	  changes	  in	  the	  abundance	  of	  multiple	  
harvested	  or	  impacted	  species	  can	  transform	  the	  ecosystem—leaving	  it	  vulnerable	  to	  a	  range	  of	  
perturbations.	  Coral	  reefs	  that	  are	  subject	  to	  multiple	  stresses	  are	  particularly	  affected	  (Hughes	  
et	  al.,	  2003;	  Hughes	  et	  al.,	  2007).	  
	  
The	  specific	  problems	  to	  be	  addressed	  in	  SIDS	  stem	  from	  the	  limited	  set	  of	  development	  options	  
open	  to	  those	  economies,	  and	  the	  ill-­‐defined	  nature	  of	  many	  use	  and	  access	  rights	  to	  
environmental	  resources.	  	  It	  is	  not	  just	  that	  marine	  resources	  are	  subject	  to	  multiple	  stresses	  
from	  fisheries	  and	  tourism	  in	  SIDS,	  but	  that	  there	  are	  currently	  few	  economic	  alternatives	  to	  
these	  industries.	  In	  many	  SIDS,	  the	  most	  feasible	  growth	  options—tourism	  and	  fisheries—both	  
imply	  increasing	  stress	  on	  the	  resource	  base.	  	  The	  lessons	  from	  the	  papers	  in	  this	  special	  section	  
are	  that	  efficiency	  and	  sustainability	  in	  the	  use	  of	  biological	  resources	  in	  SIDS	  require	  four	  
things:	  a)	  the	  formal	  recognition	  of	  prior	  ownership	  rights,	  and	  the	  associated	  entitlement	  to	  
grant	  access	  for	  new	  uses;	  b)	  the	  establishment	  of	  payment	  mechanisms	  to	  ensure	  that	  prior	  
right	  holders	  realize	  the	  benefits	  of	  reallocating	  resources	  to	  more	  highly	  valued	  uses;	  c)	  the	  
spatial	  separation	  of	  competing	  uses;	  d)	  regulation	  of	  the	  level	  of	  all	  uses	  within	  sustainable	  
limits.	  	  Requirements	  a)	  and	  b)	  can	  be	  thought	  about	  as	  necessary	  conditions	  for	  the	  efficient	  
(and	  equitable)	  allocation	  of	  biological	  resources.	  	  Requirements	  c)	  and	  d)	  can	  be	  thought	  about	  
as	  necessary	  conditions	  for	  the	  sustainable	  use	  of	  the	  resource	  base.	  	  
	  
Although	  the	  first	  of	  these	  conditions	  may	  seem	  the	  most	  straightforward,	  since	  the	  
communities	  with	  prior	  rights	  should	  be	  known	  in	  any	  given	  case,	  it	  may	  in	  practice	  be	  the	  hard	  
to	  satisfy.	  One	  reason	  for	  this	  is	  that	  recent	  national	  and	  international	  law	  has	  reassigned	  many	  
prior	  rights	  to	  the	  state.	  	  When	  the	  United	  Nations	  Convention	  on	  the	  Law	  of	  the	  Sea	  was	  
negotiated	  in	  1982,	  all	  resources	  of	  sea	  areas	  beyond	  national	  jurisdiction	  were	  defined	  to	  be	  
the	  common	  heritage	  of	  humankind.	  	  The	  earliest	  international	  agreement	  about	  the	  genetic	  
diversity	  of	  terrestrial	  species,	  the	  International	  Undertaking	  on	  Plant	  Genetic	  Resources	  
adopted	  in	  1983,	  also	  treated	  plant	  genetic	  resources	  as	  the	  common	  heritage	  of	  humankind	  
(Rose,	  2004).	  By	  the	  time	  the	  Convention	  on	  Biological	  Diversity	  was	  negotiated	  in	  the	  1990s,	  
however,	  the	  language	  had	  changed.	  Nation	  States	  assumed	  sovereign	  rights	  over	  their	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territorial	  biological	  resources	  (Convention	  on	  Biological	  Diversity,	  1993).	  This	  effectively	  gave	  
national	  governments	  the	  right	  to	  assign	  access	  and	  use	  rights	  to	  species	  within	  their	  
jurisdiction,	  and	  revoked	  the	  common	  heritage	  principle	  in	  the	  International	  Undertaking.	  In	  so	  
doing	  it	  also	  gave	  them	  rights	  that	  had	  previously	  rested	  with	  individuals	  and	  communities	  
within	  their	  jurisdiction.2	  	  In	  terrestrial	  systems	  the	  effective	  loss	  of	  communal	  rights	  to	  the	  
genetic	  material	  in	  land	  races	  and	  wild	  crop	  relatives	  has	  already	  impacted	  their	  conservation	  
(Santilli,	  2012).	  	  While	  marine	  systems	  have	  not	  yet	  been	  affected	  in	  quite	  the	  same	  way,	  the	  
development	  of	  new	  access	  and	  use	  rights	  to	  biological	  resources	  rests	  with	  national	  
governments.	  	  	  
	  
The	  second	  condition	  is	  needed	  to	  ensure	  that	  changes	  in	  resource	  use	  that	  confer	  public	  
benefits	  are	  fully	  compensated.	  	  This	  is	  an	  issue	  that	  has	  attracted	  a	  good	  deal	  of	  attention	  in	  
the	  literature	  and	  the	  principles	  are	  reasonably	  well	  understood	  (Ferraro	  &	  Kiss,	  2007).	  Whether	  
the	  payment	  mechanism	  takes	  the	  form	  of	  royalties,	  land	  rents,	  profit	  shares,	  conditional	  
transfers,	  or	  payments	  for	  specific	  ecosystem	  services,	  payments	  should	  be	  sufficient	  to	  
compensate	  right	  holders	  for	  the	  income	  forgone	  by	  converting	  resources	  from	  one	  use	  to	  
another.	  They	  should	  also	  be	  conditional	  on	  performance.	  One	  issue	  with	  a	  number	  of	  existing	  
schemes	  is	  that	  payments	  are	  independent	  of	  performance,	  and	  this	  compromises	  their	  
effectiveness	  as	  conservation	  incentives	  (Pattanayak	  et	  al.,	  2010;	  Kinzig	  et	  al.,	  2011).	  	  
	  
The	  third	  and	  fourth	  requirements	  reflect	  the	  logic	  behind	  specialization	  in	  complementary	  uses,	  
and	  the	  importance	  of	  mechanisms	  that	  constrain	  activity	  levels	  with	  sustainable	  limits.	  While	  
all	  ecosystems	  are	  the	  source	  of	  multiple	  ecosystem	  services,	  there	  are	  often	  trade-­‐offs	  
between	  services.	  Higher	  timber	  yields,	  for	  example,	  generally	  mean	  lower	  water	  yields.	  The	  
spatial	  separation	  between	  activities	  that	  trade	  off	  against	  one	  another	  is	  reflected	  in	  zoning	  
regulations	  in	  terrestrial	  systems.	  In	  marine	  systems	  the	  same	  result	  is	  typically	  achieved	  
through	  the	  establishment	  of	  marine	  protected	  areas.	  All	  of	  the	  case	  studies	  reported	  by	  
(Niesten	  et	  al.,	  2013),	  for	  example,	  address	  the	  spatial	  separation	  of	  competing	  activities	  in	  
marine	  systems,	  along	  with	  the	  institutional	  conditions	  and	  payment	  mechanisms	  needed	  to	  
enforce	  that	  separation.	  A	  second,	  critical,	  element	  in	  this	  is	  the	  establishment	  of	  limits	  on	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2	  Article	  15	  of	  the	  CBD	  asserts	  that	  authority	  to	  determine	  access	  to	  genetic	  resources	  rests	  with	  national	  
governments,	  and	  is	  subject	  to	  national	  legislation.	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activity	  levels	  that	  are	  sensitive	  to	  the	  current	  state	  of	  the	  system.	  While	  the	  importance	  of	  this	  
in	  fisheries	  is	  recognized	  in	  the	  widespread	  use	  of	  total	  allowable	  catches	  (and	  a	  variety	  of	  other	  
activity	  caps)(Pauly	  et	  al.,	  2002),	  less	  attention	  has	  been	  paid	  to	  the	  problem	  of	  congestion	  in	  
tourism.	  Mechanisms	  such	  as	  the	  transferable	  development	  rights	  devised	  in	  the	  1980s	  
(Chomitz,	  1999)	  have	  considerable	  potential,	  but	  have	  yet	  to	  be	  deployed	  in	  SIDS.	  	  In	  the	  
meantime,	  the	  separation	  of	  function	  built	  in	  to	  many	  existing	  marine	  protected	  or	  
management	  areas	  achieves	  something	  of	  the	  same	  result.	  
	  
The	  evidence	  for	  the	  increasing	  value	  of	  resources	  committed	  to	  tourism	  or	  conservation	  
relative	  to	  wild	  capture	  fisheries	  suggests	  that	  tourism	  will	  continue	  to	  grow	  at	  the	  expense	  of	  
capture	  fisheries	  in	  the	  foreseeable	  future.	  	  At	  the	  same	  time,	  however,	  since	  tourist	  willingness	  
to	  pay	  to	  access	  biodiversity-­‐rich	  ecosystems	  is	  increasing	  in	  the	  quality	  of	  those	  ecosystems	  and	  
decreasing	  in	  their	  congestion,	  it	  is	  likely	  that	  limits	  on	  tourist	  pressure	  will	  be	  as	  important	  as	  
limits	  on	  allowable	  fish	  catches	  in	  the	  future.	  	  The	  challenge	  for	  SIDS	  is	  accordingly	  to	  implement	  
an	  integrated,	  sustainable	  resource	  management	  strategy	  that	  allows	  biological	  resources	  to	  be	  
allocated	  to	  their	  highest	  valued	  uses,	  while	  respecting	  the	  interests	  of	  those	  with	  prior	  rights	  to	  
those	  resources.	  The	  papers	  in	  this	  special	  issue	  highlight	  the	  consequences	  of	  the	  development	  
of	  tourism	  for	  the	  quality	  of	  marine	  ecosystems	  in	  SIDS,	  and	  discuss	  some	  critical	  aspects	  of	  this	  
challenge.	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